and for the past five years, 30 percent or more of our incoming residents have been members of AOA, the national medical honor society. In addition, we are attracting a more diverse population of trainees. This year, 14% of our new residents are from ethnic backgrounds underrepresented in medicine.
Why are trainees interested in coming to Northwestern Medicine? They seek an environment that will provide them with rigor and challenges, from diverse patient populations and complicated conditions, to learning from accomplished clinicians and scientists who are thought leaders and innovators in their field. They also want to be in an environment where research findings in the laboratory are informing innovations in care delivery at our affiliate hospitals, pre-eminent institutions such as Northwestern Memorial Hospital, Rehabilitation Institute of Chicago, Ann & Robert H. Lurie Children's Hospital of Chicago and the Jesse Brown VA Medical Center. As they hone their clinical skills, our trainees will also have a voice in achieving quality measures that truly impact patient care outcomes, while fine tuning their teamwork and communication skills and their teaching capabilities.
An event such as Match Day also reminds us of the importance of residency training in the overall education of a physician and allows us to reflect upon the quality of the McGaw programs. Internally, we have always known that our residencies are strong, but this year we received external validation when our Internal Medicine training program was rated among the Top 10 in the country, based on a new Doximity survey of physicians conducted by U.S. News and World Report. With a commitment to community health, as well as hi-fidelity simulation-based experiences and research opportunities, the McGaw Internal Medicine program is highly sought-after, with nearly 4,000 applicants vying for 120 positions. This is not to detract from our 23 other residency programs, which also garner great interest from prospective trainees. Dermatology, neurology, radiology, pediatrics, obstetrics and gynecology, physical medicine & rehabilitation, plastic surgery and urology are among some of the most competitive. And one residency that we continue to expand is Family Medicine, which began as a new program in 2010 with eight positions at Norwegian American Hospital, an urban community hospital, and Erie Family Health Center, a Federally Qualified Health Center in Humboldt Park. In July 2015, we will launch another Family Medicine residency program based at suburban Northwestern Lake Forest Hospital (NLFH), which will provide an additional eight positions each year for individuals interested in primary care medicine. NLFH will begin construction this fall on a new three-story, state-of-the-art hospital to open in fall 2017.
Of course, there is more work to be done as we maintain our focus on quality and patient safety, discovery and global health opportunities, and leadership skills for our residents and other clinical trainees. And by continuing to effectively utilize our world-class resources across Northwestern Medicine, we look forward to future advancement and success. 
Northwestern Medicine Leadership
Another national medical school Match Day has passed and the Feinberg Class of 2014 will soon be embarking on new paths for postgraduate training in their chosen medical specialties. For these aspiring medical graduates, all their hard work has afforded them exciting opportunities for the future.
About one-fifth of the Feinberg class will remain at Northwestern for residency, while the rest will soon be departing to other states and institutions. We are proud of the fact that for every year since 2008, more than 50 percent of our medical students have secured residencies at the Top 25 institutions, as ranked by U.S. News & World Report. This year was no exception, with 61% of the class (the highest rate ever) going to hospitals that are affiliated with the most elite medical schools. This is even more noteworthy when you consider how competitive the National Resident Matching Program is and how the number of physicians graduating from U.S. medical and osteopathy schools has grown in recent years, while the volume of postgraduate positions to which they can advance has not.
As talented as our medical students are, we are also recruiting equally gifted new physicians for our residencies at the McGaw Medical Center of Northwestern University. In 2014, 43 percent of our PGY-1 and 2 trainees are coming from Top 25 schools,
Kwaan Family Foundation Donates $2 Million
In December, Hau Kwaan, MD, PhD, professor of Medicine-Hematology/Oncology, and the Kwaan Family Foundation made a $2 million gift to support the formation of a thrombosis working group within the Department of Medicine at the Feinberg School of Medicine.
"This support is aimed at helping to establish a firm place for Northwestern in the international arena of thrombosis research," says Dr. Kwaan, the Marjorie C. Barnett Professor in Hematology-Oncology. "This is an especially impactful gift because it supports a relatively underserved area that may not get adequate support without such directed philanthropy," says Alan Krensky, MD, Northwestern Medicine executive for Development and vice dean for Development and Alumni Relations. "Dr. Kwaan has been focused on blood clotting and thrombosis throughout his career and this generous gift to Northwestern will ensure ongoing support for groundbreaking research."
Dr. Kwaan joined the faculty in 1966 after being recruited by then-chair of Medicine David Earle, MD. In the 47 years since, he has made a host of major contributions. The author of more than 370 scientific articles and editor of three books, Kwaan is a part of many prestigious scientific societies and was a founding member of the International Society of Thrombosis and Hemostasis.
"I have had the great opportunity of experiencing the enormous scientific advancements made here throughout the decades," he says. "I want to help carry that momentum further, and I hope other people who share the same views might also contribute to make Feinberg one of the nation's truly prestigious medical schools."
Faculty Donors Honored with Nameplates in Hughes
For John J. Grayhack, MD, associate professor in Orthopaedic Surgery, the brass nameplate bearing his late father's name seems fitting tribute to a man committed to medical education.
"My dad earned countless awards, but the thing he talked about most was being named Teacher of the Year; that was the one plaque he displayed in his office," Dr. Grayhack says of the former chair of
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Urology. "It really meant a lot for him to teach, so it's remarkable to see his name now displayed in an educational auditorium."
To celebrate their philanthropy, members of the faculty who've made lifetime con tributions of at least $35,000 were honored Feb. 25 with the unveiling of engraved nameplates in Hughes Auditorium.
"This room was chosen because it is a vital educational space used by our students, faculty and the Northwestern Medicine community," says Feinberg Dean Eric G. Neilson, MD. "I want all to see and appreciate your commitment to our medical school and what you are making possible here at Feinberg."
Dr. Neilson recognized deceased faculty members who were represented at the event by their children. He recalled how the late James Eckenhoff, Howard Traisman, John Grayhack Sr. and others set an incredible example as exceptional physicians, academic leaders and gracious philanthropists.
"Everyone in this room has demonstrated exceptional and impactful lifetime giving that is greatly appreciated," Dr. Neilson says. "As we proceed with our campaign and encourage additional Feinberg faculty members to participate, we hope they will be as generous as you have been. The goal is to place a name in front of all 250 seats in Hughes and continue this recognition in our other auditoriums." "I'm excited for the opportunity to put into practice what we've all worked so hard learning for the past four years, and I'm looking forward to the challenges I'll face in residency," Sims says.
Roger Anderson
Fourth-year medical student Laura Boitano explains, "The feeling of being handed my destiny in an envelope was unlike anything I've experienced before, and I'm so thankful I could share it with my classmates."
Boitano will start a vascular surgery residency at Massachusetts General Hospital. Typically, trainees complete a general surgery residency before specializing, but she is excited to enter her area of interest immediately.
"I'm looking forward to starting my career and treating patients both medically and surgically. Vascular surgery allows me to do this while also having long standing relationships with my patients," she notes. "Plus, the surgical procedures are just so intricate and cool; being able to start training in this specialty during year one of residency was very appealing."
ANNUAL RITUAL
Conducted by the National Residents Matching Program (NRMP), matches are made by using a computerized mathematical algorithm to align the preferences of applicants with the preferences of residency program directors to fill the training positions available in U.S. teaching hospitals.
Match Day is held at medical schools throughout the country at the same time every year. More than 90 percent of U.S. medical school seniors matched to residency positions, and for the second year in a row, the total number of match registrants topped 40,000, according to the NRMP.
"It is nice to celebrate with everyone because to get to this point in our medical careers was a class effort. Today is what we've all been waiting four years for," says Jasmine Rassiwala.
An Honors Program in Medical Education student, Rassiwala has spent the past seven years at Northwestern University and is excited to have matched in internal medicine at University of California at San Francisco.
"Chicago and Northwestern have been my home," she explains. "I'm ecstatic that I'll be moving away to California because I will be able to broaden my horizons and ex per ience medicine in a new environment."
This year, 925 couples participated in the match and 843 of them received their residency program preferences. Participants
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Students Celebrate Match Day 2014
The feeling of being handed my destiny in an envelope was unlike anything I've experienced. who enter the match as a couple agree to have their lists of preferred residency programs linked so they can try to match to a pair of programs that suits their needs.
Adam Haag and Caitlin MacGregor entered the match as a couple and understood that it would be a demanding process.
"We went into it knowing that at the end of interviews we were going to have to create our rank list together," says MacGregor. "We were also able to help the other person remember what they liked best about specific programs, or how excited we felt afterwards compared to other programs. We made our rank list in about 20 minutes, submitted it to the website and didn't look back."
They both matched at Brown University, "The discovery seems counterintuitive because CD95 has previously been defined as a tumor suppressor," says lead investigator Marcus Peter, PhD, professor in Medicine-Hematology/ Oncology. "But when we removed it from cancer cells, rather than proliferate, they died."
The findings were published March 20 in Cell Reports. The self-destruction of cells, known as apoptosis, is a necessary process that helps the body rid itself of unwanted and potentially harmful cells. Under normal circumstances, when CD95 is activated, apoptosis is triggered. Seen as a keeper of homeostasis in the immune system, it's been long-considered vital for the prevention of uncontrolled, cancerous cell growth.
Peter and his team tested cancer cells from nine different tissue origins. Instead of multiplying, the cells increased their size and the production of harmful reactive oxygen species, resulting in DNA damage. In their first attempt to divide, they died.
Peter determined that the "cell death induced by CD95 receptor or ligand elimination (DICE)," comprises multiple death pathways. A cancer cell would have to mutate components of each to defend against DICE, a highly unlikely scenario.
"DICE killed every cancer cell we put it up against and we found nothing that could prevent its destruction," Peter explains. "The fact that none of the more than 1,000 drugs, nor the knockdown of any single gene was found to counteract DICE, makes it a very promising new way to kill cancer cells."
The work was supported by National Cancer Institute grant R01 CA112240.
Heart Attack Damage Slashed with Microparticle Therapy A Potential New Approach to Killing Cancer Cells After a heart attack, much of the damage to the heart muscle is caused by inflammatory cells that rush to the scene of the oxygen-starved tissue. But that inflammatory damage is slashed in half when microparticles (1/200th the size of a hair) are injected into the blood stream within 24 hours, according to new preclinical research from Northwestern Medicine and the University of Sydney in Australia.
"This is the first therapy that specifically targets a key driver of the damage that occurs after a heart attack," says investigator Daniel Getts, a visiting scholar in Microbiology-Immunology at Northwestern University Feinberg School of Medicine. "There is no other therapy on the horizon that can do this. It has the potential to transform the way heart attacks and cardiovascular disease is treated."
The microparticles bind to the damaging cells-inflammatory monocytes-and divert them to the spleen where they die. The particles are made of poly (lactic-co-glycolic) acid, a biocompatible and biodegradable substance approved by the Food and Drug Administration for use in re-absorbable sutures.
The study also showed that the microparticles reduced damage and repaired tissue in many other inflammatory diseases, including models of West Nile virus, colitis, inflammatory bowel disease, multiple sclerosis, peritonitis and kidney transplant.
The study was published January 15 in Science Translational Medicine.
The memory rewrites the past with current information, updating your recollections with new experiences, reports a new Northwestern Medicine study.
"When you think back to when you met your current partner, you may recall this feeling of love and euphoria," says lead author Donna Jo Bridge, a postdoctoral fellow in Medical Social Sciences at the Feinberg School of Medicine. "But you may be projecting your current feelings back to the original encounter with this person."
The study, the first to show specifically how memory is faulty, was published Feb. 5 in the Journal of Neuroscience.
To help us survive, Bridge says, our memories adapt to an ever-changing environment and help us deal with what's important now. All that editing happens in the hippocampus. Elevated blood pressure as young as age 18 is a warning sign of cardiovascular disease developing later in life and the time to begin prevention, according to a large national Northwestern Medicine study. That's decades earlier than clinicians and patients generally start thinking about heart disease risk.
The study also found distinct blood pressure patterns from ages 18 to 55 that reveal people at high risk for calcification of coronary arteries-a marker for heart disease-by middle age. Also known as hardening of the arteries, these calcium deposits can narrow coronary arteries and increase heart attack risk.
How Memory Rewrites the Past
Heart Disease Warning Signs Appear as Early as 18
Published Feb. 4 in the Journal of the American Medical Association, the 25-year study is the first to identify different long-term patterns of blood pressure levels and resulting cardiovascular risk.
"If we see someone who is 25 or 30 and they fall into one of these patterns, we can predict where they'll be later in middle age," explains Norrina Allen, PhD, lead study author and assistant professor of Preventive Medicine at the Feinberg School of Medicine. "Then we can prescribe lifestyle changes such as increased physical activity or a better diet that can prevent them from developing hypertension and a higher risk of disease."
"Although blood pressure can be quickly lowered with medication, the damage to the heart and blood vessels that is caused by time spent with elevated blood pressure tends to remain," notes senior author Donald Lloyd-Jones, MD, chair of Preventive Medicine at Feinberg and a cardiologist at Northwestern Memorial Hospital. "We can't put the horse all the way back in the barn."
Groups with elevated or increasing blood pressure were at the highest risk for developing calcification of coronary arteries. The study also found African Americans and smokers were more likely to experience rapid increases in blood pressure during middle age, placing them at higher risk of heart disease. As consumers, we all want more for our money. That's easier said than done in the healthcare reform era where creating value is a complicated and inadequately defined goal that requires medical professionals to re-examine how they can enhance patient care and measure treatment success.
The recent clinical alignment allows Northwestern Medicine physicians and hospitals to respond to the new healthcare market by leveraging clinical and academic strengths to create value-based delivery systems for high-volume specialty procedures. These systems will offer "bundled" care, packaging groups of multifaceted services to treat a medical condition.
Historically, an insurance company or health plan has been the purchaser of bundled care. However, as the healthcare landscape shifts due mainly to the Affordable Care Act, large employers, particularly those that are self-insured, have started to pursue this care for their employees. They seek the best treatment at the best price. And Northwestern Medicine is beginning to respond to employers' formal requests for these packages of services.
A For example, a bundle for hip replacement and rehabilitation can cover hospital and physician expenses for up to 90 days following the procedure, barring extenuating circumstances. Decisions must be made about the best choices in patient education, joint prostheses, anesthesia, mobilization, and prevention of infection and post-operative blood clots. One thing the team and Peabody are emphatic about is that bundled care is not "cheap" medicine. It is better medicine through careful planning and consistent, reliable care that improves patient outcomes. This, in turn, reduces costs for the hospital and employers.
"This is about reducing variability in costs, and if you can do that, you will improve quality-and that's what value means," Abecassis explains.
To help master the learning curve, Northwestern began in January as one of the first 25 health organizations selected internationally to participate in the year-long Institute of Healthcare Improvement (IHI) learning collaborative on joint replacement, based in Boston. Faculty from Harvard Business School and IHI teach organizations how to measure their cost of care and patient outcomes, and how to continuously improve.
"Surgeons pay most attention to what happens during surgery and whether the patient recovers well, but there are so many other steps involving all disciplines during the entire course of care," Dr. Peabody says. "Our involvement with IHI made me aware that a team approach is necessary to make significant improvements to care." Driven by IHI, the Value Based Delivery team is examining the role and the time each employee-physicians, nurses, physical therapists, anesthetists, transportation aides, etc.-spends in a patient's care and how to increase efficiency.
RESPONDING TO A CHANGING MARKET
The first major victory for value-based delivery at Northwestern occurred early in 2014 when a Fortune 20 company entered into negotiations to potentially have NMH serve as its second national Joint Replacement Center of Excellence. The Value Based team is optimistic that a partnership will be announced in the next few months, and that an agreement will set Northwestern up favorably for similar contracts in the future.
Abecassis emphasizes that all valuebased initiatives are driven by clinical departments. The Value Based team assists departments to develop care models and products by engaging clinicians, assessing the market, and providing clinical and financial analyses.
Designing a care plan for total joint replacement will be among the first instances at Northwestern where traditional fee-for-service payments are converted to one bill covering all services. That fee will be distributed internally to the groups responsible for that patient's care.
Walsh says this extensive self-evaluation about how care is provided and billed is more than talk. It is hard data about the time and cost to do a particular task, and when clinicians see the numbers, it's very impactful.
"Physicians realize that with their input, we can do better, and we are moving ahead carefully to make sure we do bundles the right way," he says. "This positions us to work well with employers. If we do this right, we can become a regional and even national provider of certain services." This is about reducing variability in costs, and if you can do that, you will improve quality-and that's what value means.
AS PEANUT ALLERGIES RISE, TRYING TO DETERMINE A CAUSE THE NEW YORK TIMES -FEB. 3, 2014 According to an accompanying editorial by Ruchi Gupta, MD, an associate professor of pediatrics at Northwestern University, "some studies actually showed that avoiding peanuts during pregnancy increased the risk of a child developing peanut sensitization."
SEX MATTERS: DRUGS CAN AFFECT SEXES DIFFERENTLY
60 MINUTES -FEB. 9, 2014 "One of the reasons we haven't learned more about women goes all the way back to the beginning of the scientific pipeline, to research on animals," said Dr. Melina Kibbe, a vascular surgeon who also runs a lab at Feinberg, where she evaluates new therapies in mice and rats.
STUDY SHOWS IMPROVED DETECTION OF ATRIAL FIBRILLATION
BLOOMBERG BUSINESSWEEK -FEB. 15, 2014 "Finding atrial fibrillation allows a more specific, tailored therapy to prevent a second stroke," said Dr. Richard Bernstein, author of the new study and a professor of neurology at Northwestern University Feinberg School of Medicine. Mercedes Carnethon, PhD, a diabetes researcher at Northwestern University Feinberg School of Medicine, said she was skeptical of an obesity paradox. But in study after study on diabetic patients, she has found evidence of it, which she outlined in a recent report.
AGENUS' PROPHAGE VACCINE FOR GLIOMA HAILED AS A 'VERY PROMISING THERAPY' IN AN EDITORIAL PUBLISHED IN THE JOURNAL NEURO-ONCOLOGY
MARKET WATCH -JAN. 21, 2014 "We are excited about these results and the enthusiasm of our colleagues," said Andrew Parsa, MD, PhD, corresponding author of the study and chair of Neurological Surgery at Northwestern Memorial Hospital and the Michael J. Marchese Professor at the Feinberg School of Medicine. REPORT -JAN. 30, 2014 "When doctors spend that much time looking at the computer, it can be difficult for patients to get their attention," study first author Enid Montague, PhD, an assistant professor in medicine, general internal medicine and geriatrics at the Feinberg School of Medicine, said. academic health system that benefits all residents, regardless of their ability to pay..." The new health system will operate under the Northwestern Medicine® brand name and its governance will include equal representation from Cadence Health and NMHC. "We believe this merger will create a multi-regional health system focused on the singular vision of providing high-quality care with an unwavering patient focus," says Mike Vivoda, president and chief executive officer, Cadence Health, who will become the regional president for NMHC.
PATIENTS MAY HAVE TO COMPETE WITH COMPUTERS FOR DOCTORS' ATTENTION
U.S. NEWS & WORLD
NMHC and Cadence share a patient-centered culture with a commitment to excellence, quality and transparency that includes: "Cadence Health is one of Illinois' premier healthcare systems serving patients throughout Chicago's surrounding communities," says Dean M. Harrison, NMHC president and CEO, who would continue to lead the combined health system. "A merger of our health systems would combine Cadence Health's strong portfolio of primary and specialty care with our strength as one of the nation's leading academic medical centers, to create a preeminent integrated FEBRUARY UH OH, UNSATURATED FATS MAY NOT BE AS 'GOOD' AS WE THOUGHT TIME MAGAZINE -MARCH 17, 2014 Dr. Linda Van Horn, professor of preventive medicine at Northwestern University and a member of the nutrition committee of the American Heart Association, admits that the findings, particularly about saturated fat, raise some potentially valid questions that the committee will address at its next meeting. 
DO YOU TAKE STATINS
EVERY EXTRA HOUR SITTING ON COUCH DOUBLES SENIORS' DISABILITY RISK, STUDY FINDS
CBS NEWS -FEB. 19, 2014 "This is the first time we've shown sedentary behavior was related to increased disability regardless of the amount of moderate exercise," lead researcher Dr. Dorothy Dunlop, a professor of medicine at Northwestern University Feinberg School of Medicine in Chicago, said in a press release. -FEB. 27, 2014 According to Dr. Donald Lloyd-Jones, senior associate dean for Clinical and Translational Research at Northwestern University, "When the prevalence of atrial fibrillation is presently estimated between 2.5-6 million Americans, but also estimated to be 6-16 million by the end of 2015, we know invention and innovation are needed."
AMERICAN HEART ASSOCIATION LAUNCHES ACCELERATOR TO FIND INTERNAL GAME CHANGERS
FORBES
QUITTING SMOKING LINKED TO IMPROVED MOOD
THE NEW YORK TIMES -MARCH 12, 2014
The current review serves as a reminder that tobacco withdrawal symptoms like anxiety can easily be confused with mental health problems, said Brian Hitsman, PhD, assistant professor in preventitive medicine-behavioral medicine and psychiatry and behavioral sciences at the Feinberg School of Medicine. 
REDESIG HEALTH
CURRENT SYSTEM PROPOSED SYSTEM
There is a stark contrast between the dazzling array of medical technologies used to diagnose and treat patients and the antiquated systems used to deliver health care. The former is characterized by advanced imaging, breakthrough drug therapies, and innovative surgical interventions. The latter is often plagued by poor coordination, resource management, and communication. The new Center for Engineering and Health in the Feinberg School of Medicine's Institute for Public Health and Medicine (IPHAM) aims to improve this picture by developing data-driven engineering solutions to a range of healthcare delivery problems. It is becoming the go-to place for a growing cadre of Northwestern Medicine medical practitioners and administrators who recognize the potential. Among the problems they are working on are emergency department overcrowding, geographic disparity in kidney allocation, and low continuity of care between surgical residents and patients. In addition to facilitating collaborative research, the Center is training professionals who are conversant in both medicine and engineering. The father of two was recovering from quintuple bypass surgery when he made an emergency trip to his local hospital in the suburbs late on a Saturday night. Over the ensuing hours, there were a number of missteps by medical staff, and 11 hours later following heart failure, a cardiologist performed a lifesaving, critical procedure without proper preparation. For more than a decade, Mehrotra had been teaching industrial engineering and management science at McCormick and researching optimization methodologies to solve problems in energy systems, transportation and business management. "I had never even thought about healthcare engineering," he says, "but now it was a problem that God had given to me on a platter."
NING CARE REDUCING GEOGRAPHIC DISPARITY IN KIDNEY ALLOCATION
MAN ON A MISSION
He spent the next four years studying the U.S. healthcare system. Then he began contacting people at the medical school he thought might be interested in collaborating with engineers. He developed and began teaching undergraduate and graduate courses in healthcare systems engineering and management science.
"I knew we had to begin training the next generation of engineers and sensitizing them to the needs of the healthcare system," he explains.
As the number of Northwestern Medicine collaborative research projects grew, Mehrotra developed his vision for the Center for Engineering and Health. At its heart would be the desire to transform the quality and delivery of patient care on a national level. The Center opened in October 2012, and today Mehrotra describes it as a "next generation research, education and technology eco-system that builds on the strengths and knowledge base of major engineering disciplines."
Started with seed money from the medical school and Northwestern Memorial Hospital, nearly $500,000 in grants to the Center has been recommended through National Science Foundation programs. CEH has also facilitated close to $7 million in funding to other researchers through NIH.
"This is an exciting time for Northwestern Medicine, as our collaborations with the Feinberg School are transforming our medical campus into a global destination for academic medicine," says Jay Anderson, CIO and senior vice president, Performance Improvement, Northwestern Memorial HealthCare. "A clear example of this progress is the hospital's partnership with the brilliant minds of the Center for Engineering and Health, where some of the world's best engineers and clinical researchers are working side-by-side with our hospital operations leaders. By evaluating our processes and work flows, and adjusting where needed, together, they are driving efficiencies that are improving the care experience for the patients we are so privileged to serve."
GEOGRAPHIC DISPARITY IN KIDNEY ALLOCATION
The goal of one of the Center's most ambitious collaborations is to develop a data-driven national policy to reduce geographic disparity in kidney allocation. It 0.9 -1.2 years 1.2 -1.5 years 1.5 -2.3 years 2.3 -3.4 years
MEDIAN KIDNEY WAITING TIMES
I knew we had to begin training the next generation of engineers and sensitizing them to the needs of the healthcare system. When it comes to developing large-scale optimization modeling and algorithms to transform healthcare delivery systems, the award-winning author, teacher, and researcher is a leader in the field. As founding head of the University's Center on Innovation in Healthcare Logistics, Rardin collaborates with Wal-Mart, BlueCross BlueShield, the VHA hospital network, and other partners to develop innovations in supply chain and material flow aspects of healthcare operations.
Here he shares his views about the challenges and opportunities that exist for engineers to help address deficiencies in the way health care is delivered.
WHAT ARE THE OBSTACLES TO ENGINEERING THE U.S. HEALTHCARE DELIVERY SYSTEM?
One of the greatest barriers has been the low level of investment in health information technology. Just six or seven years ago, more than 80 percent of all patient records were paper. If any other industry operated that way, it would go bankrupt.
There also has been very little cross-knowledge and training among engineers and medical professionals. Medical personnel have no understanding of what systems and industrial engineers do and how engineering tools can be applied to healthcare delivery. Most engineers don't know about the challenges of healthcare or what it means to do engineering in a real operating environment.
Fragmentation is another problem. Many physicians practice individually or in small groups. Until 20 years ago, most hospitals were singletons. Today there are more large hospital health systems. But the overall healthcare delivery system never was designed with common operating standards and goals.
WHAT DO ENGINEERS BRING TO THE TABLE?
Engineering is disciplined problem-solving. Scheduling is a common healthcare industry challenge. Engineers try to understand the problem operationally, in terms of numbers and processes. We use computers, mathematics, and statistics, but it's not just tools and techniques, it's a way of thinking. We're different than management professionals, who think more broadly about strategy and vision.
ARE THERE ANY SUCCESS STORIES IN HEALTHCARE SYSTEM ENGINEERING?
Scheduling hospital nurses is a well-studied problem. Nurses are needed around the clock and are an expensive resource. Figuring out how to organize their shifts is complicated. The right people have to be on duty at the right time. Hospitals have to balance minimizing costs with providing nurses with good working conditions. Engineers have developed flexible data-driven solutions that leave room for hospitals to make judgment calls.
Full interview online at magazine.northwesternmedicine.org There is a chronic shortage of kidneys for transplant and a dramatic variance in wait times (one to four years) among the states. There were 96,645 patients waiting for kidney transplants in June 2013, according to the National Kidney Foundation, and of the 16,812 kidneys transplanted in 2012, only 11,043 came from deceased donors. Annually, thousands of patients die while waiting. The only treatments for terminal end-stage renal disease are dialysis and transplantation. Maintenance on dialysis is expensive, time-consuming and hard on patients, but transplantation can return a patient to full health.
Trying to balance fairness and efficiency, UNOS divides the country into 11 geographical regions and 58 donor service areas that roughly correspond to the 51 states. They offer donor kidneys first to the local donor service area, then to the region and, finally, to the nation. Most kidneys are procured and transplanted in the same geographic zone.
Organs removed from the body begin to deteriorate after 38 to 48 hours, but geographic restrictions often lead to suboptimal matches. With all else being equal, a patient who can survive on dialysis for two or three more years may receive a donor kidney before a patient one state over who can survive on dialysis for only one more year.
Balancing efficiency with fairness is complicated, but so too are the analytical tools that industrial engineers and operations researchers have developed over the last 50 years. They often employ simulation models that can both illustrate a complex system and predict what will happen if a variable is changed. But their successful creation hinges on access to accurate data.
Despite recent improvements, the healthcare industry lags far behind most other industries in the use of information technology to gather, analyze and use data. The transplant community, however, had lots of information-nearly 15 gigabytes. For two decades, UNOS has collected exhaustive details about both registered kidney patients and deceased donors.
EMBEDDING THE EXPERTS
Beyond data, the Feinberg and McCormick researchers also had each other. However, these medical and engineering professionals agree that the learning curve presents a major challenge. "The biggest hurdle," says Dr. Abecassis, James Roscoe Miller Distinguished Professor of Medicine, "is to get people out of their comfort zones, to convince busy professionals that it is important to learn and become conversant in another discipline when they have a million other things to do."
Davis played a pivotal role in the learning exchange process by participating in UNOS and NUTORC meetings, and even going on hospital rounds. She explains, "For medicine, you have to see and be part of what practitioners do. Your math can't help them if you don't understand how and why they make their decisions." By the end of her internship, the team had outlined six research projects.
Although computers can churn through mountains of real and simulated data with unbelievable speed, mathematical modeling and simulation programming can be painstakingly slow. Davis devoted half of her four-year doctoral program to this project, spending countless hours at the computer and at the whiteboard with Mehrotra. One-third of her dissertation described and interpreted the massive UNOS database. The rest of the work involved formulating models and designing simulations to predict the effect of changes to the kidney allocation system. "We drew on old techniques from other industries and developed new techniques based on the transplant system, which is a unique entity with unique constraints."
The Northwestern research culminated in the development of an expanded kidney sharing strategy, called KSHARE, that has been rigorously tested using a mathematical model. The authors report that their research "provides evidence that small changes to kidney allocation policy can result in significant improvements in geographic equity."
Preliminary results showed that geographic disparity in kidney transplantation rates could be reduced from 26.9 percent to 7.5 percent after 10 years, by restricting kidney procurement and transplantation to 600 miles, or no more than three geographically close donor service areas. UNOS already permits donor service areas in the same state to share kidneys, but only two states adopted this practice.
UNOS has called for incremental change to assess any policy shift and to prevent disruption of patient care and expectations. KSHARE takes into account these and other priorities and constraints.
Northwestern's ultimate goal is to produce a policy recommendation and management system for UNOS to consider. In February 2014, the collaborators presented a symposium on their research at the annual meeting of the American Association for the Advancement of Science.
A SOFTWARE SOLUTION FOR SURGICAL RESIDENTS AND PATIENTS
The opportunity for a surgical resident to participate in a patient's care from diagnosis to surgery to post-operative follow-up visit is It is standard procedure now for PhD students working with Mehrotra to be embedded in a medical unit, but Turner piloted the model. Besides reviewing reports and studies on resident training and the continuity of care problem, he spent six months at Northwestern Memorial Hospital (NMH) shadowing vascular surgery residents and gathering data to inform his mathematical modeling of the problem.
One of the first things Turner found out was that "residents prefer being in the operating room over anywhere else and will skip clinics to do so." He also learned that residents rotating through vascular surgery at the beginning of an academic year gain little surgical experience since they must compete with eager new fellows for the same opportunities.
Turner reviewed two months of charts to estimate a baseline figure for continuity of care on the vascular surgery rotation. The figure he came up with? Zero. Longer lag times exist for vascular patients than for many other patient groups, with the typical time between diagnosis and surgery being three weeks. The rotation is just one or two months. The review also provided real data about rotation patterns, including time spent in clinic, number of surgeries performed, and whether case-log needs were considered when staff dispatched residents to the operating room.
The next step was to develop a simulation model to determine if continuity of care could be enhanced by lengthening or restructuring rotations; using a residentreturn model, whereby residents may see patients post-operatively even after starting a new rotation; or employing an apprenticeship model, whereby residents work with one or two faculty mentors in the operating room and outpatient office. He restructured rotations by increasing clinic attendance, having residents share responsibilities for patient consultations, employing an electronic case assignment system, and using an alert system to inform residents about returning post-operative patients.
He created three measurements for continuity of care: pre-operative, post-operative and comprehensive. Any resident who participated in diagnosing the patient and assisted in any of the patient's surgical procedures achieved pre-operative success. Post-operative success was met when a resident assisted in a patient's surgery and saw the patient during an outpatient follow-up appointment. Comprehensive success could be achieved if a resident participated in at least one diagnosis, surgery, and follow-up event.
What Turner found may seem counterintuitive: The structure of the rotation presented greater barriers to continuity of care than did rotation length. Each of his proposed structural changes was beneficial and, in combination, they significantly improved both pre-and post-operative continuity of care. The combined changes, however, had little impact on comprehensive quality of care, increasing it by just 4.1 percent. The apprenticeship model combined with a resident return model, on the other hand, resulted in residents achieving 34.5 percent comprehensive continuity of care with a 30-day rotation and 45 percent continuity of care with a 60-day rotation.
Drawing from this research, Turner developed scheduling software to facilitate decision-making about where and when to deploy which residents. It took into account a variety of factors, including a person's case-log needs and previous residentpatient interactions. The hospital piloted the software and plans to upgrade it. The Institute for Operations Research and the Management Sciences recognized Turner with its "Doing Good with Good Operations Research" award for his work, and NMH hired him as its first healthcare engineer manager for quality and innovation. He recently joined the Department of Systems Engineering at University Hospital, Augusta, Ga.
"This is just the tip of the iceberg," says Dr. Abecassis about the outlook for Northwestern Medicine projects with the Center for Engineering and Health. "This is a growth area with as many opportunities for collaborative research as your mind can imagine." New gastroenterology chief developing overarching Digestive Disease Center WRITTEN BY: Ed Finkel PHOTOGRAPHY BY: Bruce Powell John E. Pandolfino, MD, '97, '01 GME, '05 MSCI, has been at Feinberg for more than two decades-as an intern and then a resident in medicine, a gastroenterology fellow, and finally, as a professor and attending physician at Northwestern Memorial Hospital. Last summer, he landed his "dream job" as chief of gastroenterology and hepatology, and the avid boxer intends to go 15 rounds in establishing the department as one of the nation's finest.
"This is the job I always wanted," says Dr. Pandolfino, an internationally recognized specialist in esophageal disorders, and the Hans Popper Professor at the Feinberg School of Medicine. "You can have a tremendous amount of impact in developing and mentoring people. My goal is to create an interwoven clinical and research machine."
A fellow of both the American College of Gastroenterology and the American Gastroenterology Association, Pandolfino has focused his own research on malfunctions of the esophagus, which he notes can seriously affect one's quality of life.
"When you think about what revolves around eating, it's not just nutrition, it's a social activity," he says. "It's not just the patient but also family members who suffer due to poor quality of eating. It's tough to watch someone struggle through their holiday meal."
Through his NIH-funded research, Pandolfino and his team developed the Chicago Classification of Esophageal Motor Disorders, which changed how researchers think about and triage conditions that result from the improper movement of food and liquids down the throat to the stomach.
"We've developed algorithms, refined the classification scheme and have created the world's best treatment center for esophageal motor diseases," he says.
According to Pandolfino, the Chicago Classification continues to evolve and has led to emerging technologies such as high-resolution impedance manometry, which can simultaneously measure pressure and anatomical variations. This "can be extremely important in teasing out very subtle abnormalities that can explain symptoms in some patients," he says.
In more recent years, Pandolfino has branched out to work with behavioral health colleagues to delve into the psychosocial elements of these diseases.
"If I only focused on the 'plumbing aspect,' I would only be doing half the job," he says. People's fear and anxiety doesn't cause esophageal symptoms but makes them worse. Nationally, Dr. Pandolfino has been intimately involved in developing clinical protocols and has authored guidelines for clinical practice in manometry, reflux testing, and the management of diseases like gastroesophageal reflux disease (GERD) and achalasia. He's also been involved with numerous scientific journals and has served as editor-in-chief of Diseases of the Esophagus. On an international level, he has been an invited speaker, named lecturer and visiting professor in China, India, Japan, throughout Europe, and South America.
PAYING IT FORWARD
Mentorship is a theme that's run through Pandolfino's career. He greatly values the name. His skill set is impressive. He's been a role model, mentoring a lot of our residents to go into research," Vanagunas says. "If a student or resident works with him, they're pretty much guaranteed to have a rigorous experience."
That description squares with Andrew Gawron, MD, PhD, '10 GME, a fourth-year fellow who will become an assistant professor at University of Utah in the fall. "He's always been very devoted to helping people find their unique career path," Dr. Gawron says. "He sees the big picture of academic medicine, and how there's multiple routes to success."
Pandolfino says developing residents, fellows and junior faculty is a high priority. "I want to support them the same way my mentor helped me," he says. "My ultimate goal is to create the most well-rounded digestive disease specialists-and department-in the nation."
BENCH TO BEDSIDE
As Dr. Pandolfino works to strengthen the breadth of expertise at Northwestern, he's also looking to solidify connections between patient care and research while respecting patient privacy. "That's been my dream, to build that infrastructure where the clinician-researcher connection works seamlessly. That's what a university center should be doing," he adds. "One of the big focuses of my career right now is taking physiologic knowledge from high-end research and translating it to clinical outcomes."
Pandolfino says researchers need to be aware of how psychosocial stressors and hypervigilance levels can play into generating symptoms. To that end, he has led the development of ways to improve quality of life for patients with the swallowing disorder dysphagia, using cognitive behavioral therapy and hypnosis to help calm patients and undermine the spread of symptoms.
Other new and exciting work includes techniques to study physiologic responses in the gastrointestinal tract, which connects the relationship between fluid volume and pressure, giving researchers a better understanding of peristaltic functioning, the relationship he's had with the man he replaced, Arvydas D. Vanagunas, MD, who had served as interim chief since January 2011, and who knew Pandolfino as a resident and fellow. If not for Vanagunas' influence, Pandolfino isn't sure he would be in academic medicine today.
"He set the stage, where I could see somebody being a really good clinician and a really good scientist," Pandolfino explains.
Eventually, Pandolfino met another mentor during his fellowship, Peter J. Kahrilas, MD, Gilbert H. Marquardt Professor of Medicine, who had a major impact on his career. "Peter taught me the science and research skills that would set the foundation for all of my academic success. His attention to detail and his ability to define complex physiologic interactions is something that I continue to try to emulate today," he says.
Dr. Vanagunas says he saw Pandolfino's potential early, when the latter became an outstanding teaching resident and then chief medical resident.
"I've seen him mature as a clinician and a scientist and make an international
DR. JOHN PANDOLFINO, CHIEF OF GASTROENTEROLOGY AND HEPATOLOGY, WITH ONE OF HIS MENTEES, DR. ANDREW GAWRON (STANDING), AND ONE OF HIS MENTORS, DR. PETER J. KAHRILAS.
wavelike contractors that move food along. Among Pandolfino's early research management initiatives as chief has been the development of a Digestive Disease Center that is tying together smaller centers focused on diseases of the esophagus, bowel and colon, while also pursuing new directions. Stephen Hanauer, MD, recently recruited from the University of Chicago, will lead the center.
"I look forward to building this out, bringing together things that are already here and supplementing them with new components, building infrastructure so they can feed on each other," Pandolfino says. "We will integrate a collaborative of physicians and surgeons and develop a specialized behavioral medicine team focused on improving quality of life, helping the patient develop self-management skills and cognitive techniques that improve outcomes beyond medical or surgical treatment."
FAMILY AND PHILANTHROPY
Fostering the success and well-being of others is a repetitive theme in Dr. Pandolfino's life. He spends a good chunk of his free time as founder of the nonprofit Motts 58 Foundation, which raises money to support educational and youth development programs on the west side of Chicago. The foundation offers a boxing program to help inner-city youth get off the street and learn discipline, and Pandolfino says 10 or 15 kids participate at any one time.
The foundation was inspired by Motts Tonelli, a former Cook County Board president who was burned over 75 percent of his body as a child, became a superstar athlete in college, enlisted in the Army and survived both the Bataan Death March and four years in a prisoner-of-war camp. "He was a testament to perseverance and dignity," explains Pandolfino, who once had Tonelli as a patient. "He wanted to be a good citizen."
A former boxer who has resumed the sport through his involvement with the foundation, Pandolfino says he has a passion for philanthropy, as well. "We have all this wealth in the city," he says. "Philanthropy and donating your time is something I pride myself on. This is my small part." When he's not working at Feinberg or for the Foundation, Pandolfino is happy to be with wife Barbara, 5½-year-old daughter Liv and bulldog James. "Any spare time I have is focused on them," he says.
A Brooklyn native, Pandolfino credits his parents for instilling the values in him that he admired in Motts Tonelli. "My parents always pushed the value of being a good citizen," he says. "People don't value citizenship anymore. It's much harder to follow the rules than to break them."
Pandolfino's mentor and mentee see those values embodied in him both personally and professionally. "John is the type of person who is very much devoted to patient care," Dr. Gawron says. "He doesn't necessarily have a one-track mind in terms of research … He's able to help students and residents, clinical fellows and faculty guide their careers as well as their research interests. The other thing about John, he's definitely one of those people who is available if you need him." "His standards are very high for everything he does," Dr. Vanagunas adds. "He's a great role model for all of us who work in GI, especially the younger faculty. Hard work, diligence and commitment to science have worked out well for John. He's a very stand-up guy who honors his commitments and is loyal to his team."
DR. JOHN PANDOLFINO POSES WITH KIDS WHO PARTICIPATE IN THE MOTTS 58 FOUNDATION'S BOXING PROGRAM AT OAKLEY FIGHT CLUB & FITNESS ON THE WEST SIDE OF CHICAGO. ALSO PICTURED ARE SOME OF THE GYM'S TRAINERS ALONG WITH OWNERS, LALO BEAS AND CARLOS CASTANEDA.
Circadian science advances speed up importance of timing in medicine WRITTEN BY: Cheryl SooHoo PHOTOGRAPHY BY: Laura Brown, Bruce Powell Timing truly is everything, especially when forging a new path in medicine. Emerging from growing evidence that out-of-sync circadian rhythms can result in serious health consequences, the nascent field of circadian medicine has the potential to revolutionize modern health care with the leadership of Northwestern Medicine.
In the 1990s, Northwestern investigators discovered the first timekeeping gene and appropriately dubbed it "Clock." This major breakthrough led to others as researchers, only in the last decade, have begun linking disrupted biological clock timing in cellular processes and physiological systems-from insulin production to blood pressure-to adverse health outcomes. Increasingly, studies show poor sleep, shift work or chronic jet lag, for example, can throw off our natural light-dark cycle, causing or exacerbating illnesses from diabetes and cardiovascular disease to neurodegenerative disorders.
Northwestern faculty members across campuses have started translating circadian-based scientific advances to clinical care through the development of novel molecular chronodiagnostics and chronotherapies. Ongoing progress in this area has reached the critical point where innovation is more than ready to enter the practice of medicine. "There are some 6,000 sleep clinics in the country but not a single one focuses on circadian medicine, and that's truly the game changer," says Phyllis C. Zee, MD '87, '89 GME, PhD, Benjamin and Virginia T. Boshes Professor of Neurology and director of the Circadian Rhythms and Sleep Research Laboratory at Northwestern University Feinberg School of Medicine. "The sleep-wake cycle is the most obvious of the biological rhythms, but in a patient's care, we should also be looking at nearly all physiological processes, such as cognitive, cardiovascular and metabolic functions, which are also controlled by the circadian clock."
Northwestern Medicine already attracts patients from around the world with sleep and circadian disruption disorders thanks, in large part, to Dr. Zee who has led national efforts to meld the fields of sleep and circadian rhythms in the clinical arena. Now the time has come for the establishment of the nation's first Center for Circadian and Sleep Medicine.
"The science is all here at Northwestern," says Zee, an associate director of the University's Center for Sleep and Circadian Biology (CSCB) and principal investigator on numerous circadian rhythms studies. "The combined strength of our basic and translational research components puts us in the perfect position to incorporate laboratory discoveries into clinical care." "Humans are the only species that disobey their biological clocks on a regular basis," says Dr. Turek, who was a member of the pioneering Northwestern research team that identified the first clock gene in mammals. "However, we can turn our mice into shift workers, so to speak, by changing their light-dark cycles so we can better understand the biological processes of circadian disruption."
FEATURE: THE RHYTHMS OF LIFE
Forced to work the "graveyard" shift, the mice in his studies have mirrored ailments often seen in humans with similarly misaligned biological rhythms. Late night and early morning workers, for example, often fight the battle of the bulge. Dr. Turek and his colleagues found the same to be true of animals that ate when normally they would be sleeping. The midnight munchers packed on as much as 48 percent more weight over their baseline than mice fed the same food at natural waking hours. Female shift workers such as nurses and flight attendants with constant jet lag have been shown to experience fertility and menstrual problems. The Turek research group discovered that mice with severe circadian disruption had significantly poorer pregnancy outcomes.
Last June, Dr. Turek and collaborators at Rush University Medical Center in Chicago published results of a study exploring abnormal circadian timing with the development of alcoholic liver disease. The disorder only occurs in 30 percent of severe alcoholics. They found in animal models that out-of-whack rhythms increased susceptibility to alcohol-induced "gut leakiness" or weakness in the intestinal lining that, in turn, more easily paved the way for liver damage.
RHYTHM AND REASON
While caring for diabetic patients, Joseph T. Bass, MD, PhD, Charles F. Kettering Professor of Medicine and chief of endocrinology, can't help but think about timing-faulty timing, that is, of defective pancreatic clocks. "A molecular clock in our pancreas tells the body when and how to metabolize blood sugar," he explains. "When you manipulate this clock, you begin to see effects on glucose control and susceptibility to diabetes and other metabolic diseases such as obesity." In 2010, Dr. Bass' research group detailed in the journal Nature a connection between circadian timing and the production of insulin in the pancreas. The Northwestern investigators were the first to show in mouse models that pancreatic islet cells release insulin to a specific circadian-based rhythm. The Bass laboratory also focuses on the role the circadian clock plays in programming when cells consume or store fuel. This process speeds up or slows down the burning of calories in response to, for example, feeding and fasting states that typically fluctuate between sleep and wake cycles. Dr. Bass and his colleagues recently revealed that internal timekeeping triggers cells to tank up-the better the clock, the better the body's fuel efficiency. "Understanding the control of the clock in the field of metabolism is among the highest impact areas in basic science, judging by the number of citations," says the molecular endocrinologist. "By figuring out the wiring, we can begin to develop novel clock drugs and therapeutics for metabolic disorders."
OF FLIES AND MEN
Although they snooze a little longer than people, common fruit flies (Drosophila melanogaster) get up at dawn and settle down after dusk much like we do. Interestingly, their DNA has made the tiny insect a good stand-in for humans. Says Ravi Allada, MD, chair and professor of neurobiology in the Weinberg College and of pathology at the Feinberg School and associate director of the CSCB, "One of the more amazing stories of science is that the genes regulating time in the wake-sleep cycle of flies are similar to ours." Dr. Allada has gleaned much from his fly subjects. In 2011 his research team reported the discovery of a gene they named "twenty-four," that caused flies to sleep through their natural alarm clocks. Flies had a harder time waking in the absence of the gene that translates the protein PER, critical to regulating the 24-hour clock. This finding led to the recent identification of another gene, Ataxin-2, that also keeps biological rhythms on schedule in the fly. In humans, mutations of Ataxin-2 have been involved in causing neurodegenerative disorders such as amyotrophic lateral sclerosis (ALS) or Lou Gehrig's disease.
"We are now looking very closely at the connection of Ataxin-2 to the neurodegenerative disease process," says Allada. "People with neurodegenerative conditions often exhibit disruptions in their sleep-wake cycles. Is their disease preventing them from sleeping well or are disrupted circadian rhythms critical to the development of disease? Does poor sleep, for example, put you at risk for Alzheimer's?" We can begin to develop novel clock drugs and therapeutics for metabolic disorders TIME SHIFTERS As a circadian medicine clinician, Dr. Zee shifts biological time for her patients. She employs therapies such as light, melatonin or restructured time schedules to nudge the hands of the circadian clocks in a person's brain and body back into synchronization. While problems falling asleep or waking up, as well as conditions such as sleep apnea, bring many patients to Northwestern
FEATURE: THE RHYTHMS OF LIFE
Medicine's clinical program for help, Zee envisions that the Center for Circadian and Sleep Medicine will go beyond sleep disorders.
"In addition to diagnosing and treating people like shift workers with circadian disorders, we also hope to see individuals with cardiovascular, metabolic, immunologic, psychiatric and neurologic disorders and assess their circadian timing," she says. "We have a tremendous opportunity to translate what we've discovered in a number of diverse areas of health."
Clinicians can already test patients for melatonin, a hormone which regulates rhythms such as body temperature and sleep-wake cycles and is only produced at night. However, there's room for more chronodiagnostics. To that end, Drs. Zee and Allada are working on the development of new molecular genetic-based tests to identify circadian disruptions in various diseases. While he didn't coin the phrase, board-certified pathologist Allada refers to this novel area of research as "chronopathology." He says, "We at Northwestern are poised to drive this new field forward."
In her translational circadian research, Zee has cast a wide net and looked at weight regulation, aging, sleep and exercise to improve insomnia, to name a few areas. In collaboration with Kelly G. Baron, PhD, director of the Behavioral Sleep Medicine Program at Northwestern, she has examined the influence of sleep and circadian timing on appetite and weight regulation. Involved in multiple cross-disciplinary collaborations, she partners with faculty across the medical school and University such as William A. Grobman, MD/MBA '97, '00 GME, professor of obstetrics and gynecology. The two are working on a multicenter National Institutes of Health pregnancy outcomes study monitoring new mothers-to-be (nuMOM2b). Collecting sleep breathing, patterns and quality data from some 4,000 women-a subset of a pool of 10,000 participants-Northwestern investigators hope to determine if disrupted circadian rhythms due to poor sleep from breathing disorders like snoring or sleep apnea and/or abnormal sleep activity contribute to health issues such as pre-eclampsia, restricted fetal growth or diabetes in pregnancy.
"We're looking for associations between sleep and adverse pregnancy outcomes," says Dr. Grobman. "If sleep disturbance is found to put pregnant women at risk, then we could potentially intervene to improve the health of mother and child."
Board certified in sleep medicine and neurology, Roneil G. Malkani, MD, '09, '10, '11 GME, works on resetting circadian clocks for patients with neurodegenerative disorders. The assistant professor of neurology runs a half-day clinic for patients with Parkinson's or Alzheimer's disease who also grapple with loss of sleep-wake rhythm, a common malady for these individuals. "Due to poor or unconsolidated sleep, these patients may be excessively drowsy during the day and need to take lots of naps," says Dr. Malkani. "Or they may wander at night, putting themselves at risk for falls."
In recent years, new findings in circadian biology and neuronal dysfunction have opened up exciting lines of inquiry. Among his projects, Dr. Malkani has been studying sleep-wake cycle disruption in individuals with mild cognitive impairment-often a precursor to Alzheimer's disease. "We're interested in seeing if disrupted rhythms have an actual physiological effect on the brain and cognition," says 
SAFETY, PERFORMANCE AND PRODUCTIVITY
Kathryn Reid, PhD, rode the rails in her native Australia to study the impact of shiftwork on fatigue and performance in the transportation industry. "I sat up front with the train drivers," recalls the research associate professor of neurology. "I talked to them and even fell asleep with them as they dozed off while working."
These alarming experiences provided equally disturbing data for Reid's research and ultimate PhD thesis. In a 1997 Nature article, she and colleagues described study results showing that performance declined with every hour of sleep deprivation. Staying awake continuously for 18 hours equated to a blood-alcohol concentration of 0.05 percent, and a 24-hour all-nighter resulted in the equivalent of 0.08 percent-the current standard limit for drunk driving in the United States. Only last year, the National Safety Transportation Bureau recommended that states lower the standard limit to 0.05 percent. Says Dr. Reid, "This study changed our field." Today Dr. Reid relates her transportation and biological rhythms experience to the U.S. maritime industry. She's the principal investigator for a study on enhancing sleep efficiency for shift workers who pilot massive freight barges. Crews typically work and rest in six-hour shifts with a total of 12 hours on duty and 12 off in a 24-hour period. Fatigue impacts safety and performance issues, and transportation accidents can be highly destructive.
In 2013, for example, a barge carrying 80,000 gallons of oil hit a railroad bridge in the south and leaked oil into the Mississippi River. Working closely with Dr. Turek, who conducted some of the earlier studies in this area, Reid and colleagues are determining best practices for enhancing sleep for barge crews. Strategies include sleep apnea screening, treating underlying health problems, and improving sleeping conditions while on the water.
Outside of trains, planes and other motorized vehicles, Reid works on a variety of translational circadian research projects. Later this year, she and other Northwestern investigators will be involved in an NIHfunded multisite study that truly hits close to home: they will be studying the effect of fatigue and sleep deprivation on medical residents' performance.
From improving individual health outcomes to ensuring the safety of society, circadian science appears to be securing its place in the diagnosis and treatment of disease. And the time is now for circadian medicine to be recognized as an important part of the clinical equation, according to Dr. Turek.
"Circadian medicine has the power to transform medicine," he says. "We are entering a period much like that of the beginning of the 20th century when Einstein brought time to physics." Circadian medicine has the power to transform medicine.
» Keep Your Heart Healthy is the first-ofits-kind initiative in the U. S. to try to identify and provide resources for those individuals most at risk for developing heart disease; and counsel those
individuals not yet at high risk to make changes in diet, exercise and other areas. This collaborative effort between Northwestern, the Chicago Department of Public Health, and several community partners-including the Greater Diabetes Empowerment Center and Family Focus-is funded by the GE Foundation.
In addition to plenty of conversation and camaraderie, attendees enjoyed a presentation on the Keep Your Heart Healthy project, with remarks from Dr. Donald Lloyd-Jones, chair of the Department of Preventive Medicine; Dr. Stephen Havas, research professor in Preventive MedicineEpidemiology; Nilay Shah, fourth-year MD/ MPH student; and Dr. Bechara Choucair, Chicago Public Health Commissioner and adjunct associate professor in family and community medicine.
As emphasized in the Leadership Message on page 2, postgraduate medical education for our residents and fellows in all specialties is a centerpiece of Northwestern Medicine. These highly talented young professionals complete their training, carrying the flag of Northwestern excellence wherever they go. Let us not forget that they are alumni. I would also encourage soon-to-be graduates to remember what your training program has done for you and to get engaged with the Northwestern University Medical Alumni Association. We need your ideas, your feedback and your help to build the network-your network. In addition, on March 6th, we held a special event on the Chicago campus for more than 100 medical alumni, faculty, students, staff and friends entitled, "Beyond the Classroom: Northwestern Serves Chicago." This event showcased seven of the community health programs that have produced a significantly positive impact on the great city of Chicago, and that owe their success to the volunteer efforts of Feinberg students and faculty. They included:
» Chicago Youth Programs (CYP), was started by a group of Northwestern University medical students, including Joe DiCara, '86 MD, 30 years ago as a recreational program to keep Cabrini Green kids off the streets. Today, CYP includes more than 50 programs that serve 400-500 youth, preschool through college, at three Chicago public housing sites. Volunteers provide health care services, safe recreation, cultural programs, education, career guidance and mentoring.
» Community Health Clinics offer free primary and specialty medical screenings and services from students, residents and faculty in a number of racially diverse communities that are underserved in Chicago. 
'90s
W. Hussong, '92 MD, '97 GME, of Salt Lake City, was named chief medical officer and director of laboratories at ARUP Laboratories in July. ARUP is a national clinical and anatomic pathology reference laboratory.
'00s
Shelly Weiss, '09 MD, of Buffalo Grove, Ill., a genetic counselor and regional medical specialist, was named to the second annual "Double Chai in BUILDING FOR THE FUTURE Based in Oak Brook, Athletico continues to improve its day-to-day core business of working with outpatients throughout the Chicagoland community and beyond.
In 2011, the company recommitted itself to providing quality care and service by measuring each patient's functional outcomes and satisfaction.
"The program differentiates Athletico and allows us to compare the results we are seeing with hundreds of thousands of other providers around the country," Kaufman says. "It helps us to determine what we are doing well and where there might be opportunities to improve."
With nearly a dozen new clinic locations opening in 2013, Kaufman sees the potential for similar growth this year. The new facilities will likely stretch west toward the Quad Cities, south toward Champaign and north into southeastern Wisconsin.
"I think we have a fantastic team and it's certainly not been all me," he admits. "Every person, every employee, every staff member has contributed to our accomplishments. As long as you take the initiative, you can always get better. As long as we have that spirit and attitude, we will continue to be successful."
From an early age, Zeb Kimmel, '04 MD, MBA, marched to the beat of his own drum. For instance, he dropped out of high school in Oregon after only one year because his algebra teacher wrote an incorrect equation on the board while insisting it was right. "I told my parents that I thought the school was teaching me fake math," Kimmel, 43, recalls. "Then my dad (a radiologist) suggested the possibility of me teaching myself-which I did."
Instead of being home-schooled, the young teen took courses through the mail from the University of Wisconsin-Madison, where both his parents had graduated. Although he never received a high school diploma or a GED, he was able to accumulate college credits through the university, which paved the way for him to apply to traditional college and, ultimately, become a healthcare start-up entrepreneur.
HUNGER FOR LEARNING
Through the years, Dr. Kimmel has earned four degrees, includ ing an undergraduate diploma in physics from Brown University, a master's degree in computer science from the University of Illinois at Urbana-Champaign, a Doctor of Medicine degree from Northwestern, and an MBA from the Massachusetts Institute of Technology (MIT).
At Northwestern, he initially enrolled as part of the MD/PhD program, working on a PhD in computer science. While in school, he digitized hardcopy medical documentation, which also automatically generated patient notes. He also created a miniature endoscope for endotracheal intubation. "I liked to tinker and was looking at a lot of different pathways, both hardware and software, for commercialization," he says.
WARD ROUNDS® NEWS: ALUMNI PROFILE WRITTEN BY: Bob Kronemyer
Instead of completing a PhD degree, however, he started a dot.com company called Zebware in the late '90s that allowed any web page to be transformed into a document that could be shared in real time on the Internet. "The company eventually became part of the movie studio New Line Cinema," he notes.
Kimmel applied to medical school to advance the state-of-the-art in medtech. "Medical school has helped me to be an entrepreneur in two ways: first, to identify and prioritize the unmet needs which make the biggest difference in people's lives; and second, to communicate with and understand the objectives of healthcare professionals," he confides.
While at Northwestern, Kimmel was also fortunate to have some great mentors and role models. "These stellar individuals showed me how to work well on a team, behave professionally and embrace innovation," he explains. "They gave me a lot of support and I continue to be in touch with some of them even today."
He remembers anesthesiologist Ray Glassenberg, MD, "whose perceptive vision and sage advice made a big difference in my career"; and neurologist Jesse Taber, MD,
HEALTHCARE ENTREPRENEUR
Medical School Became Launchpad for
"who was my role model for the ethical, caring physician, always placing his patients above personal comfort or interest."
Upon graduation from medical school in 2004, the undaunted Kimmel joined a medical informatics research group at Harvard Medical School. While there he was loaned to the federal government, where he was one of the earliest members of the Office of the National Coordinator for Health Information Technology (ONC). "It was at ONC that I was given broad exposure to the entire healthcare information technology (IT) industry," he explains.
He 
DARE TO BE AN ENTREPRENEUR
Atlas5D is a touchless, phone-sized sensor that detects changes in how people move, including falling down, which is a leading hazard for older adults. The device is placed on a shelf or next to the TV at home. Either visual light or infrared light is used to measure movement; data are then shared with family and friends over the Web in real time. "Privacy is paramount," Kimmel emphasizes. "We do not store or share photos or video."
The Atlas 5D name reflects the four dimensions of space and time, along with the fifth dimension (5D)-level of activitya strong health indicator. The product allows for text alerts whenever there are changes in a person's movement. "I believe our device will help preserve their dignity and independence," he says.
Beta testing began last fall. To date, about 10 people have tested the device, which is expected to be offered commercially on the company's Website (www. atlas5d.com) within the year for $100-$200, plus an affordable monthly subscription.
"Although I have been entrepreneurial my whole life, it is very, very difficult to be entrepreneurial in health care, as I have learned over the years, despite impressive technological advances," Kimmel observes. "Creating a new business in health care often requires gigantic scale for success because of the way our insurance reimbursement system works."
He continues, "The patience required to develop new technology is unbelievable. It has been two years since the inception of Atlas5D. A lot of this time has been spent building the technology, which is hard. Testing in real-world situations is also challenging. You often have to go back and approach the problem in a different way. This happened over and over again with the device."
Despite the setbacks, Kimmel keeps his end goal in mind. And he advises medical students who may choose not to pursue the traditional path of clinician and/ or researcher, a trend he says is growing, to be aware of the commitment that is needed.
"There is both a psychological and practical component to being an entrepreneur. You need to be mentally prepared to give up the safety and security of a career as a practicing physician. Entrepreneurship is crazy time-consuming. To practice medicine while you are trying to start a company is virtually impossible."
Dr. Kimmel became an entrepreneur because he sought to make an impact through innovation. "The importance of entrepreneurship is experimentation: aiming for difficult, risky, high-impact goals, not knowing for sure which ones will work out and which will not, and being willing to change all your hypotheses on the turn of a dime," he says. "I believe that entrepreneurs are especially important in health care because of their willingness and freedom to experiment; they refuse to limit themselves to the status quo." 50th Anniversary of First Northwestern Medicine Organ Transplant During National Donate Life Month in April, Northwestern Medicine® celebrated the 50th anniversary of its organ transplant program. The first kidney transplant occurred Feb. 18, 1964, at Northwestern Memorial Hospital (NMH) , the longest continual provider of organ transplantation in Chicago.
In the last five decades, NMH surgeons have been leaders in transplant innovation, performing a number of groundbreaking procedures in Illinois, including the state's first successful pancreas transplant in 1970, pancreas islet cell transplant in 1996 and laparoscopic (minimally invasive) donation surgery in 1997. These surgeons performed the world's second pediatric dual-kidney transplant in 1964.
Northwestern Medicine may also lay claim to one of the world's most successful kidney transplants. In 1970, Mary Matson, a business owner in Galesburg, Ill., received a kidney from a deceased donor. Deceased donor transplants often need to be replaced after 10 to 15 years, before the body builds up immunity and rejects the organ. Remarkably, Matson still has the same kidney she received nearly 44 years ago.
Northwestern's First Female Medical School Graduates
In honor of National Women's History Month in March, the Galter Library wrote about the first female Northwestern MD graduates, following the initiation of co-education at the medical school in 1926.
A quota of four women students was set for admission-four being the number needed for an anatomical dissecting team.
Read about these pioneers on the History Blog at magazine. northwesternmedicine.org. 
